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^2)]/^^ tiV^^j yj^ofl ^SflAlEi ^ ^-B}- 7^1^ ^Ml ^ 

^n)^-o.s. afll ^r^. u A, *fll -fr^ *}s\- ^7]- ^ 

£ 1 

71 2fl a] Ei, -H-fr^l^l, <+3j- tr^u, MIM 
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«LE.*fl ^ n aj)3£lHI {Capacitor of a semiconductor device and 

manufacturing method whereof} 

5. 2±= <^&1 7>^1 -fr^^Hl cfl^H 10nA^ ^ ^fi-fi- ^ ^oj-^. 

£ 3^ €■ 3tb f)ti%*msi\ «J ^Aloflo] Al20 3 ( o l*r, 'AlO'er tW/Ta^C 

°l*r, 'Ta0'2r ^Vcf)/A10 -fr^-fr S#*Kr ^^^E^ AlO/TaO -fr^* 3L#«Hr ^ 

3E 4^r AlO/TaO^f T^jE^ #JjL ^^-^ ^a)- «J-«H 4^ ^ ^ U 

£ 6^r ^ ^AHHl 14^ AlO/TaO/AlO -ff^^M- 5L^-*Kr t^aIe^ 

TDDB^4# iL°^^ zieflHolZL, 

£ 7a ifl*l JE 7f^ nr€- E^ all 2^1? 3 <y ^*H1« ^ 
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£ 8-^ ALD^# °l-§-*M AlO^-g- nfl, 7}+o\) H7l# ^-R-tt ^-f ^ ZL 

^ ^-f<Hl ¥^ 37} # alined M-^-Ml ZLSflH^lJl, 

£ 9^ ALD^-g- °l-g-*H A10^ -g^^ 7}^o\) H7l# ^--frtb ZL 

^-f°fl lOnA 3^ 3.7)1- ^efl£°U, 

£ 10£r CVD^t- ol-g-^ TaO^ ^Ml, 1^3 ^* ^^ltb ^^r- 

110, 210 : 7)% 120, 220 : 7isJ]X|Ei ^ ^ 
132, 136, 232, 236 : A\0^ 134, 234 : *J|2 -fi-^^ 
140 : TlsflAlE^ ^Jf 

[MJr^ol <t*H=- 7l#^-o> ^ zz. ^■o>o 1 ^efl 7 l#] 

^£^1 4i7> g zz. ^12:^^1 ^ £.2.3., iicf o.^^ i&JESfl 

te^l ^t-}7\ zl^s)- ^oil cq-e} ^ Tfl^ ^4is]zi ^cf. oiofl 4^ 

^nflAl^^S #4lS>7fl ZL, -i ^2flA)^^o] $^5. ^7H ^^H*" #*fl 

7)3flAlEi^7> #d^ r 7fl s)^ <^ ^ ^^s]S.(LCD Drive 
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IC : LDOSJ- ^ -H^Chigh voltage, ofl?itfl 10V °]^) ^7-} 9] ^-f ofl^ jjL^ty 
(boosting) ^4^71- ^7>*H #3 ±.s.7> ^JL ^S] # ^±.X\ 7]^ c-flolliE. 

# 0 l)7r ^cf. nflS.^ ^>^1 ^^Mlfe ^*>a]?1ji ( iHB <H1&| 

^1 ^ ±S.^ 4^*>7fl W". °H 4e}, 2:JL^^£1- 7>^1 JL#<S i^}L} 

^7># ^l^>7l ^IHtt € 7l3flAlBii a ^ THsflAl^^l- ^7>Al^ 

fl ^>^S, 7^a1e-H A>-§-£^ -a-^ -7]. xj.^ ^KToxeq) 

4 leakage current density)^ ^7>^ ^ ^cf. -f-7> tMI^ ^ 

^ ?H ^ *M a>£^l ^l*}^ ^71^ «>^W. 

T^IH^* ^7H7l7l ^tr ^AS-^i, ^Sfloll^ TlsflAjEi^ -fr^O.^ 

-gel^ #s^(Si0 2) ,°l*r 'O'S. sad 5J ^ejs. ^^(sia^, 0 ]^> 'N'o.3. S*1)S] 
*>-8-*H ^1* NO, ON a^r 0N0^ *r-g-*H ^H°J:, °1 
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<21> £ M^o] o]H i7} 7]# 3 -^o. ^- o.^*j ^ i£f 

# 7^^ ^o] 3. ^sflAlBll- ^<5}^ti) ojcf. 
<22> -g- ^O] ojJfLjL*}- S}^ Cf^ 7)#^ ^f^lfe ^T^iSr ^ £ 

<23> Aj- 7 1*V 71 4^11- ^*>7l ^ofl ol*V a>^l ^^3- o> 

71 ^ 7) A] E-) *}Jf 7^1^ ^ Aj-ofl XJ.^. 

^"iw(Ai 2 o 3 )-as. ^€ *ii -n-^, ^l -e-^^- ^mi ^vsi- ^ni^-im- aj-^ 

H( |£ 7^( band gap )ol Ell^ ^l7lM#( tunneling mechanism)* ^ = ^ #^ 

°J ^ ^^Itj-J^ ^ *fl3 ^ l^l^iLmr -ft- 3} Aj-^7} a 

-Z. ^]1 ^ *113 -B-^^l tfl*M ;£<y-g- «all^ ^^(voltage distributor)* Q ^ 91 
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<24> ,g. igx$2H Q ^*HH ^2 ^-^^ ^*Rr 20°1^" 

l^Sl S<3 »12 -f^d^ Ta 2 0 5 ^, Bfol^(Ti)ol 

Ta 2 05^-, TaO x N y ^ ( HfC^ , Zr0 2 ^, P^O^, La 2 0 3 ^, SrTi0 3 (ST0)^, (Ba,Sr)Ti0 3 
(BSm, PbTi0 3 ^-, Pb(Zr ,Ti )0 3 (PZT)^, SrBi 2 Ta 2 0 9 (SBT)^-, (Pb,La)(Zr ,Ti )0 3 ^ ^ 
BaTi0 3 (BT0)^S. °1^-<H^ 4d^=l^ <^ ^>M-^1 SE^r oj-g. nvo] 

UL^ ?J°1 uV^^cfl, o^ll- s.^ ioo vfl*] 1000 A A>ol^ ^ o^cf. 

<25> ^Al^ofl cqs}i£ *fli -fr^ *)13 -R-€^ *M|fe 30 vfl^l 300A 

5^, W, Pt, Ru, Ir ^ ^r, TiN, TaN, WN ^ *l3E^ ^ ^3*~§-, Ru0 2) 

^ HV£^ 71 ^SflAlE^ ^ ^-g- ^*M=K THsflAlEi ^ ^ # 

^1 #n w d i^-(ai 2 o 3 )^.5. ^11 -e-^^ ^skz, 41 ^hi 

^sf iH^lw-^ -ff-^. ^7} ^ ^12 -R-^^- cf^- ^12 4H1 

3 ^ *d^-§: 

<27> <^ ^cflofl c^ig -Zr^^r ^7> 20*| f^S 

*r Sa^cfl, ofl-i- ^2 ^-^^ Ta 2 0 5 ^- , T4°lEH3-(Ti)°] Ta 2 0 5 ^, Ta0 x N y ^- 

, Hf0 2 ^-, Zr0 2 ^-, Pr 2 0 3 ^, La 2 0 3 ^ ( SrTi0 3 (ST0)^\ (Ba.Sr )Ti0 3 (BST)^, PbTi0 3 ^, 
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Pb(Zr,Ti)0 3 (PZT)^, SrBi 2 Ta 2 0 9 (SBT)s]-, (Pb.LaXZr ,Ti )0 3 ^ ^ BaTi0 3 (BT0)^ 

e^ji ^12 -frsi^ ^lli -FHd^ £ ^13 -fr*!^ ^MlJitf ^*Rr ?H 

afll- =^ ^ 2 -R-^^r 100 vfl^l 1000A A>ol^ ^ oi^ 

<28> g^g] B>^^. ^Al^ofl ^12 -R-^i^ ^*Kr #31 OJJM *fl2 

-fr^^M: 300 xfl^l 500°C A>ol^ ^ £ oflA] <i^^*>^ ^Tjll- bi ^ 1 

A ^i7} <^1« 0 3 7>i, 0 2 fc^S*} 7}^ SE^f N 2 0 #£]-^n> 

<29> £ av^cq -gAloflofl ^ ^ -fj-^i* ^ 3 ^-^nV^ 30 ^ 300A ^ S] 

^« 7]-^JL a}-8-sM ^SJ-fe ?H ti >^^>cf. ^11- 7>^S 0 3 7>i 

3^ 0 2 -te^} 7>i# a>-§-^- ^ o^cf. 

<30> B>^^. ^Al^]^ o^l-Tg T^^Ei ^ ^ ^SflAlEi ^ 

£ 5L^§€ #2^5^, W, Pt, Ru, Ir ^ TiN, TaN, WN ^ ^s}- 

# 5E*r Ru0 2 , Ir0 2 ^JE^ ^ ^l-S o] =c^^^ ^o^nv gc*=. o]s.o^ 

S. ol^-oi^l ^t D 4^S *r 91^$} , 25 500 °C ^-s<Hl^ ^*Rr 33 

^(PVD)^ , f^(ALD)>3 ^ -ff-711- sf^- 7l^> ^(MOCVD)^-g: A>-g-^f 
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Efl^ ^ $14. i*l3f. a^H i7flS]H ^AH)^ £ 7 ]^^ A>^"Ol ^ 

^*>J1 ^^Ml 7flA]^ ^ ol£^- h^ji ig-^^HTfl £ ^tgd] AfAj-oj 

^ sas^t- *>7i *n^sH*ife ^jojcf. £^fo)i 5a°H, # 

£^3°l*lfe ^-fofl ^.^^ # 2^ 71^ Aj-ofl ^ ^ S^M- ^ ZL# 

4 6 H 7wi $a4. «i^#^r ^ 

<32> £ lofl^. -^ofl tiV£;*)j 4l*>^ Tl^AjE-H- ^A^ ^ o. 

<33> £ , 71^(110) ^oHl T^^AlE^ ^ ^(120), -8-31 *K 130) g| H^fl 

*13 3^(140) ^ ^SflA]Ei7}- *g^£M o}cf. o}7H 71^(110)^ ^S|^ol3l) 

71 ^1 TIM- o>4^ ZL Aj-w-oj] ^Aj^ ^giaJ-Q} + ol^ gc^ S^l^r 

^7> 71* #ofl ^£ S^uL ol C.I-} AjAl^^ ^sflAjE^ A] ^3. 

3^3^ ^-g-^l € 4 s 5U4. 

-§-* <r £^1^ 44 ^°1, -£^1(120 ^ 140) Ayolofl -fr3i^-(130)^ ^i^jis 

91 ?l3JflAlE|ofl ^- ^-g-o] ^ ^ ol^ ^ DRAMi^Hl ^ ^ 3 ^ ^ Sfl 
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AlE^nV 0>q^ B-*l jl^<g-6fl>H 4^*Hr LDI £l*H *§^4^ ^SflAlEiofl ^-g-O] 7 > 

¥44. 

<35> ^2}]a1e^ 4^ 4^(120)^: 51^4 #4^3^, W, Pt, Ru, Ir ^ #£f #4, 

TiN, TaN, WN ¥4 45L^ ^ i&^r Ru0 2 , Ir0 2 f-4 ^ 4 4 #5- o] 

^44^ #^4444 ^ Ojs^^l 4^44 ^ ol Cf. ^s||44 4 

4^(140)5. ^^l&l 4^f 4^(120)4 "ll^Ms JE^§4 #44^, w, Pt, Ru, 
Ir ^ #4, TiN, TaN, WN 4^ ^ i£^r Ru0 2 , Ir0 2 ^-4 45. 



o n -1 



4S}"§-3. o] =Lo}*]±=. 444°1;H4 ^Ifo] s^-iLS <>l^-44 4^44 



ZLB]4, 4*1143 #JjL ^=-(140) #4£r 4*fl44 4^(120) #44 4^1 

4 ^<H4 #44 £4. 
<36> 444(130)^ AlO^S. *§44 *fll 444(132), AIO^.4 -^-^ >£^7> €■ #4^. 

^4 ^12 -R-44(134) 4 A104A5. ^4 43 -f|-44(136)-i- 5.^4. 4l -fr44 
(132) 4 ^13 -B-44U36)4 ^Mlfe 44 4 30 44 300A 45L4 %°] 444 44. 
A104(132 4 136)^r ^H. ^(band gap)°l ELJL E^*y *)1 4 ^(tunneling mechanism) 
o\] 44 ^£ofl cfl^ 4^01 ^ m^-g- 7 >4 4°14. 

<37> =L^JL, 42 444(134)^ 4r4 4^r4 #4, <« #4 -fr4 4^4 20444 

#4^ ^444. 3] 444, 42 444(i34)-£- 41 444(132) 4 43 444°fl £fl4 
4 44 £-*fl4(voltage distributor)S44 <%lk ^, 4l 444(132) 4 43 444 
(136)<H1 ^ 444 444 &5L^j- 4^ 4^r 334 44444 *fl-S-44. 44 

4, 42 444(i34)£r 41 444(132) 4 ^13 444(i36)iL4 44 4434 

4. *ll2 444(134)4 if-vi)^ ot 100 ^ 1000A ^ 014 
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<38> ^12 -R-^(134)£r ^7fl $^*Rr «}^*}7l °fl^°fl , ¥*l #4Rr 

M>^*>cf. *fl2 ^^(134)^: ^1* 1-^, Ta 2 0 5 ^, Ef°m^-(Ti )°1 Ta 2 0 5 ^ ( 
TaO x N y ^-, Hf0 2 ^- , Zr0 2 ^, Pr 2 0 3 ^, La 2 0 3 ^, SrTi0 3 (ST0)^, (Ba,Sr)Ti0 3 (BSm, 
PbTi0 3 ^\ Pb(Zr,Ti)0 3 (PZT)^- ( SrBi 2 Ta 2 0 9 (SBT)^-, (Pb,La)(Zr ,Ti )0 3 ^- ^ BaTi0 3 (BT0) 
D -[^ ol^-^H^l 3"°IH -Jd^S}^ s>u}^ ^^SV ojs. oj-cq s ^.o_] ^ olc)-. 

<39> £ 2 ^1 £ 6<Hm ^HH tt|.ej- ^sflAjE^ S-A^ ^0^7) 

fl* ^ 7}-*] neflS^o] £Al^o^ olcf. 

<40> n^, £ 2<^1^ ^ 7>^1 71 2fl A] b\ * -fr^^l tfl«H 10nA^ ^ £fe 

^^-#)-a-^^-^(c>l^, 'MIM'ef tW ^S<a -fr#^ 0 l AlO^/TaO^", AlO^" 

/TaO^/AlO^M*]-, 'ATA^'olel- W), TaO^, AlO^-, AlO^/HfO^ ^ HfO^Sl 

<4i> £ 21- *r a)-^ ^o] ( -B-^^-( 130 )oi Tao^-, AlO^I 5£^r HfO^ ^ 

°1 t 1 ^^ ^-t-^-T^ AlO^/TaO^, AKWHfO^ i£^r ATA^ ^1 cf^S. 

^4-7> ^l^- ^-7} ^V^s] =17) o] ^°-d]} i0nA ^ ^ 0 d" ^<HH ^ 
713 ^H3# il^Jl ° s v ^ 5tm. 

<42> o]^ u]-sq- ^-o] TaOM- HfOS^ -B-^i ^^7> tiling ?H -^-^^-^ ^*fl 

7> f7^c] £ ^ 7 > *VSJ-^ ^1 ^7}^ EL*} ^ ^ -B-^^cf ^ Tfl ^ 
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AlO^l ^ 0 J-ir #<^fe ^IM: *Rr A>-g-^ji 

^^^#^1 sj*H #51 ^ AlO^M: ^-g-^ -323*1 *dfr« 

<43> £ 3°l]fe £ ^^^1 ^tb ^SflAlE^ Oj ^A]oi]o] ATA^ Sf"^ T^sflAlE^ 

AlO^/TaO^-g- i^s}^ ^3flA]E^ ^ s.^o] si ^5^1^^ 

AlO^- TaO^l #oflAi A105i-(150A)/TaO^(600A) ^ TaO^(600A)/A10s|-(150A) ^ 

Bfl£] 2^ ^-S<4 ATA^- « ^6\}*\ ^ ^ja ^sflAjEi #^°\ ^e] *V 3# 

^^(A10^-(50A)/TaO^-(600A)/A10^-(100A) ^ A10s]"(100A)/TaO^(600A)/A10B]-(50A 
))7> ^3. ^i=f. £ 3# ^^3, ^ ^ ^ ^^HH^l ¥ 

€ 3fMl t^?l ^ ^^^l^i -ff^ ^Htf ATA^"^ 3# -H-^sv ^S7|- e-1 -f 

<44> h 4<^ A10^-(150A)/TaO(600A)^- ^2:^1^1 ?]^*\*\ #JjL ^ « 0 >«H1 

*r<£ ^ 37l7> o)Oq] j t£ 50^ -§-E] 7l^> ^ V (PVD) ^ ^-S 

^4^1^ W 450°CS. I^ell- ^ ^^-ofl 

<45> JjLA^ £4| %^^Tg Tl^flAlE^ ^ Tim ¥ 7>*1 ^ O.^ 

^-r-7> wliUsH ^cf. ^ «i^7> ^^(carbon)7V f-f}-^ -R-7l-§- 7>>i 

« *>-g-*M ^ 0.7II- 5}-^- 7]# ^(MOCVD)^ A3. ^1^^1-^tfl, ol ^ ^ 

^ ^r5Lrr ^ 400 1: ¥ «i^7> ^7> ^-3-51*1 dii 7>^# A>-g-^>0^ 

71^- ^(PVD)^2l sl-140] ^e^ (sputtering) ^>]-g-^H tI^aIeI ^ 

^^t!r ^^-^cll, ol ^ o. ^ -o-^^. 01: 200°C ^£<^m. 
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*H1 €■ *H 7> &^~§- <£ ^ &cf. ZLBiq-, ^<y-ol ^ ^.f ofl^ MOCVD^^-S. TiN 9\ 
^ VJ f ^* ^4 « ^-(breakdown) <>] 2^7} *\] iH^Rr 3# ^ 

Tll^sJH, £ 5» ^-S*>^ £ 4^A^ ^-^*>7fl A10*Kl50A)/Ta(W600A) ^ 
<HHtt TiNJIS. ^sflAlE^ aj-j=l nfl, MOCVD^^l <>}qe}- PVD^^r ^-g-tV 3 

-foil IE ^±.(N 2 ) £r^7l *HH ^ 450 °C ^7>^«^1 ^ T^aIe^ ^ 

7>i7f ^<yo] Oj-^E} ot 400'C7> Sjif ^ ^£7> ZL ^ 
w_V^, 7]3sflAlE|^ -B-^^ol ATA(A10^-(50A)/TaO^-(600A)/A10^-(100A))^S € 
3# ^S^l ^-f^fe TiNiLS. TlaflAlE^ ^ ;£^M- ^Ml, ^ ^71 

ef 450°CsL <I^3» SHJE. #ff- ^R3°l £sj-=|*l ^ 3* <£ ^ 

ATA^- ^^H^t tiflo]^ (base level )^ ^^-7> ^>^^ uj-Bf^c}- . 

^eiJELS, A10/Ta0^- SExr TaO/A10^-2.S. ^€ 2#^ ^oflA} ^2flA]E| ^ 

^ ^^91 TiN^f Ta07> a^ ^ o.^ 7 ^ TaO^- tflofl s^flsHr 

o] Tim^-S, TaO 1 ^ *}:±7} «-^fl^7l nfl^olcf. 1 ^ e| 1" 

°fl TaO^ xflofl ^71] m^ v # #*1*}7] ^sfl^l¥ ^- ^-^4 ^-o] 

TaO^ ^^-0] 21^ ^#^>7fl 51 ^ ?A=r *#X]-5}7] A>o]ofl AlO^l 1=1 #^fl^> 
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o> £ 6<>fl £ °J oil oil 4^- A/T/A^* IfsU, #Jf ^ sfl a] Bl 

TiN-2-S. PVD^ a>^-^><^ t§^<g ^so^^ofl tfl^- TDDB(Time Dependent 
Dielectric Breakdown) <&t\. ^6\] K*}& ^v)] ^ 370A, 144A ^ 
165 A tt ^7> ^^11- l+e1-v£c1-. £ 6* , ONO^f^r ^ 

§<HH ^3 # ^311^1^^ ^ 2«fl ^1^-oj a^nVol o^s}. A] sl ^ ^£ ONO^" 

i> £ 7a tfl^l -£ 7f^l^ t^^l f r #*ltr ^ A HH *KE*fl 7isflX|E-l 

^ls a o v ^# ^^^71 ^ 421- s^isioi o^cf ^ ^ahhi 

t\. ZL5.114, °l^f ^-f^ tr^Sl^ »>M^ ^zflAlEiSl 3*1 

2> 5L 7a« #S*>^ ( 7m(210)^Hl ^e)€- ^s^ilS. ^<3eK212H 

Sa^, ^^^(212)^1 ^-¥-^1^ ^3flA]E^ §}-!f ^^42] ^713 

^.Bfl ^eiZL(214)7> ^£)<>1 ^sflAlEU- ^^^}7l ^ *H ^ 

#&|^.(214)1- S.1r*rfe ^^BV(212) ^Hl ^z* ^*lev(216)* ^^truf. Aiz}- a) 

^^-(216)^8: n. $H #^#(218)4 ^ti} 7 } s ^*Rr ^ol «]. 

^-31^. o^tfl, s.^f,(218)ol AJbIS a>^d|o_ s ^ ^ si ^ ^-f o]l^ Alzl- 7^1^- 
(216)^ ^sl^ ^SJ-^S. ^€4. 

i> Tfl^sflA^ ^xlni-(2l6) ^Hl # = ^(218)-|- ^^tr4. ^4 ^ V (216H ^ 

el^- ^sj-^o.^. ^0.011 # = #(218)£- ^V^o_S. ^ $14. 
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) 1020020087241 2003/4/8 
#(218)^ JfMlfe ^^*>JL^> SRr ^BflAlE^ ^ ^o]* jib^H ^ 

< 5 4> £ 7b# %^s>^ , t^sJH slseI^zle^ °l-g-*H ^sfl^l^ ^ 

^^(219)^: #^^(218)* sflE^^Vul 7fl^*lH *] 

^1^(216)* ^j^W. ^-si^, ^> oi^ #H.#(218a) ^ ^ ^^^(216a)^] 
sin #Eizi(214)l- ^#^1 ?]JfflA}El ^ ^ ^^ ( 2i9)ol ^€4. 

< 55 > £ 7c» tH^aIb] s}Jf ^ ^(219) ^ -|-=#(218a) #°fl ^sfl 

^ ^ ^8^-8- #^#(220)-§- ^MIS. *§^?H4. oflsStfl, M 

^(220)£- 5L^g=l #3^^-, W, Pt, Ru, Ir ^ TiN, TaN, WN ^je.^ ^g- 

^ Ru0 2 , Ir0 2 ^ SlH-S ^ #3- #5. ol^^^r c^n}- g:- ojs.^ 

<56> #^(220)^ 2^ #E| 7l>^ ^7>^ ^(ALD)^ 

^Itt ^ 25 xfl^l 500 °C A>olo] ^ o] W >^^cf. o}^- ?mx\B\^ =4=- 

XI 71 nfl^-olcf. T^fl^, £^ #^(220) ^Hlfe ^^^(225)* ^*Hr ' 

31, ^#(225)^ # = #(2l8)2f p>^7V^ls. ^.^^S tg^l: ^ flt)-. 

<57> £ 7dl- Tjl^tflAi 7l7il^ <£*>(CMP)^ o] -g-^H 

(218aH nfl^l tH-Sl#(225) ^ S.^ #^#(220)4- <*WM ^ #^#(220) 

^ t H# ^-slfVcf. cliii, ^iz]-^ ^ ol-g-^H # = #(218a) 

£ ^#(225)^ XI 71^. °1 ^ ^HHH ^ 7^1^(216a)^r ^ ^<^^ 

33-16 



1020020087241 #^ <£t-\: 2003/4/8 

(212)^1 ^Z^tt «oM*H^^ <3^§- £A]^ a}<4 £o) 5L 

^3flAlEi *l^-(220a)°l "Jrl-o^tf. 

> H 7e# 3l^r*lH ^sflAlEi *}Jf #^-(220a)^ vfl , <q«H -3-^(230) 
# *8^*Rr *^<>1 -f-Sd, #^-(220a)£] ifl, <qt«6fl a>^^ 
*1ts-(A10, 232)^- ^ -fr^* ^^tb ^MIS ^ *U -ff-^^-a A10^(232)^r 

^(ALD)^# A>-§-^H ^*Rr ?M W>^-3]s->Cf. ZLE^uj-, 51-*)- 7l# 
(CVD)^* a}-8-SM t§^^- - £ oicf. 

> ALD^-g- A>-g.^- -grH^r ^ 250°C^H 500 °C A>o}o] a}e^<5}cf 
. 7>^3.^- TMACTetra Methyl Aluminum)!- A}-g-^- 4 s & , 7^5.^ 

7> ^€ 7}if Af-g-*Vcf. tiV-g- 7>i^ f ofl£. s-o^ ^#7l(H 2 0), ^$(0 3 ) JE^r ^ 
(0 2 ) f-t- A>-g-*>fe ^o] af^^cf. neU, ^1^- ^ 30 ^fl*l 300 A ^51 

-2.^0] u} fB}s4l A>-g-^j7 ^ of 300 °C vfl^l 450 °C S)^ 

> £ 8 ^ 5L 9^1^ aj-g- 7>^S^ H7]* 7}^ A}--g-*> ^4-(H 2 0)^- H7l7> 
i^^l 7>^(0 3 7>^)* AV^-tb A10^ £Al=)<H cjcf. ^-7] 
i^HHH *>^- 31^8: TIN* A}-g-£>o} ^^*>^o.^, ^ 200°C^1 ^r-£<HlAi 

^ y o v ^^-S ^^V^cf. -£<S°fl SAl^ A 10^ ^Mlfe ^7> -i+J^^ o>u|s|. 
-M^l ^ ZLx^JL 7>^ ^-f-^^^ TMA» A>-g.^^c)-. JE^-g; 

&^}# <£ ^ <&±r «>Sf ^o) t uj-o. 7^^ H 2 01- A>-g-*V 7J^7> ^ ^f-Tfl 

°1H ¥^ ^ ^-^^1 ^^>cf. o>pf £ y>o. 7].^^ h 
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20» *>-§-%!: A10^ ^ sHHH n^H 0H7l7> ¥^ 

* M-HiTl] ^#71 nfl^-ol ^ O.^ ^^4. 

Tfl^efl^, Tfll -3-^(232) A2 -f|-3l^(234)-§- ^^^4. *fl2 ^-^(234)£r 

#ff-^ cf^ -fr^ #^2} ?H ^3 XI ^*Hr ^7> 

^h]- ^12] ^Sj-7> ^ a>-8-*>^ $^«Hr ?H ta^*)^. nJ-eM, *fl 2 -fr 

^^-(234)^ ^7> 20°l#ol 53o] 4^*1-4-. # C H > *«2 

-fHsW234)£: Ta 2 0 5 ^-, B^E^CTi)©! Ta^^, Ta0 x N y q-, Hf0 2 ^, Zr0 2 ^\ Pr 2 

0 3 ^, La 2 0 3 ^- ( SrTi0 3 (ST0)^, (Ba,Sr)Ti0 3 (BST)^, PbTi0 3 ^-, Pb(Zr ,Ti )0 3 (PZT)^, 
SrBi 2 Ta 2 0 9 (SBT)^, (Pb,La)(Zr ,Ti )0 3 ^- IEtt BaTi0 3 (BT0)^.°_5. ^^S)7H4 2^ ©IS 

XI 2 -^^-(234)# «g^*Hr ^°.3.$= ALD^olM- CVD^ ^ A}-g-§ ^ o^cf. ofl 
1- §<H. ALD^# a}-8-*H TaO^-* ^*Rr ^-f^l ^ -&£^r 250 °C 500 °C 

4^, -tH^-I- i^Kr 7}iS^ A 10^4 p}^7^S ^^7](H 2 0), -2-€K0 3 

) 5££r ^Mi(0 2 ) #B^> ^ A>-§-^ ^ o^cf. nejja $^3^ ^12 -^^5V(234)^ JjL 
*Htt 100A ifl^l 1000A A>ol7> ^.rf. CVD^# A>-g-^}cx^ TaO^ ^*Rr 3 + 

°fl^r ^» 3L#*Hr *>-g- 7}iS ^^7l(H 2 0), ^(0 3 ) iE^r ^(0 2 ) #4^} 3-* 
*MMH. °* 350 °C vfl*l 500 °C ^£^1 ^JZolH ^ ^ ^ol w]-^^. 

*V Ta0^ v S?HH 7}i£ ^4l7> f-f^ 7>i: ofl^tfl , N 2 0 7}±^ 

NH 3 7^1- ^7>s>^ TaON^ ^S. 5U4. 
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<64> ZL^JI, ^o)^o) TaO^-fr ^ A ^}7) 2-€- TaO^ 

^*Rr -g-^V^ 4ii 7}^H Ta7> TiS. 4-§-*}7m Ti» 

<65> , CVD^* oj-g-^c.) TaO^S. ^2 -fj-^(234)^: c^lrr ^7}*\ 

O-sL <i^s] ^-g- ^Al*}^ ^o] ta^^t}. JE^ofl^ ^Aj*}^ ^ 

<66> s. i 0 ofl^ CVD^-g- °l-g-^H TaO^-8- 7§^-6\] 3f4- ^o.3>| 1*1 s| ^ 

sflAlE^ -^^^-(230)-^ ATA^-o]^ SL^r 7>i» i^>^ 450 °CSl f£S 

l^t!- =l^] ^^-7} tiliasl^ o^o.^, <i^«- tb TaO^* 

100 A ^1 5) 5^-^ 1*1 31- aJa]*}-^ ^ 65] til^- a] Alt! Tjo.^ 

»H1 TaO^-i- 600 A Si ^Ijl ^^>Jl 30-g- ^<?> l^^tb ^* ^a] 

<67> s^o. <y- ^ 54^ £o] ( <i^Bll- t-V^nV AjX|*}^. *E±r ^ # 

uprd aJa]^ CVD^A^ TaO^-g: ^ *V t^<flfe 1*^-1- ^aI^ w}-^*}- 
t}. =L?)JL, <i*\B) ^<2] 300°C 500°C A^H7l- Sl^r 5} °1 «V^^W. 

-£ 7e«llTr 1*13 ^^-i; ^A]*>^ ^o] 9X^. 

< 68 > £ 7f# Tfl^SjH ^2 -3-^(234) #°fl AlO^S. ^13 -^-^^-(236)* 

^ *fl3 -B-^^"(236)^r m -fi-£^(232)-n}- ^1*1 1^* ^>-§-*H -^tb ^ 
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<69> cf^-o.S., X13 ^*W236) ^Hl ^ 3^(240)1- 3^^h ^ ^sfl 

€^(240)^r ^ ^^1^ ^(220a)*}- ^t^Mi W, Pt , 

Ru, Ir ^-9] TiN, TaN, WN ^ ^SL^ ^ ^S}-# SE^ Ru0 2 , Ir0 2 ^ €^ 

t ^ u o v ^ ALD^, CVD^ PVD^-I: A>-g-^- ^ ^ ej= 

25°C°1H 500 °C a>o]o] «V^-2i^>cf. 

<70> ^o]] o}^- -^-^^(230) 1-^ ATA^-cr ^-^3. ^^H=r % °1 

H>^3l^>rf. Dq-^i, <?1-Al^ ^-§- %^f>}7] ^SflA^ A10 n|^- ^ ^ JH 

71#§>^^M-, ^ ^#*V tfl«fl^^r t^s)^ °\^. 

°H1 A10aj-/^l2 -fr^/AlO^-fr -fj-3l^.£.S it^U 9Xt= ^sJW^« afla^fe- 

^ *gEJH ^-7^)^o| ^ clef. 

<72> ^*V^ #3 ?1*IW€i €- tHsJMeII- *fl^r ^ sat)-. 4 

^M, =r &7l nfl^-ofi iJZf ^ ^ i4t 
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<73> i£*V; <^«ll ^ ^ojvg. t£a^n^ ^ ^ s.^ nl A]5l£7> *j= 

#3^7 ^ S-^o] 7 fl*13 ^^AjEi dt*>« ^12:^- ^ Sicf. 
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11 

aV£Xl 71^1 ^sfl^lBi ^ 

^71 tfofl A>^. ^nl^-(Al 2 0 3 )AS ^£ ^1 -fr^! 

^71 *fll ^Hl ^-71 ^ ^^iH} #^ 7 > 3. ^ 2 

^7l *fl2 -R-^l^- tfofl ^5)- ^3 -fr^; ^ 

^71 XI 3 -fr^ ^Hl ^€ 7l3XflAlEi ^ i^>fe ^ ^10 S ^ 

«V£X1 Tl^AlEi (capacitor). 

2] 

XUtMl 9X°]*\, ^71 XI 2 -R-*!^ *g^<5Rr ^7> 20^^ #^<y 

3* ^-^A5L «l£^l ^7>«| ^3flAlEi. 

3] 

XU*<M| 5U<H^, #7] >fl 2 Ta 2 0 5 ^, BM^wCTiW Ta^e}-, 

TaO x N y ^, HfCfe^, Zr0 2 ^, Pr 2 0 La 2 0 3 ^, SrTi0 3 (ST0)^ ( (Ba.Sr )Ti0 3 (BSm\ 
PbTi0 3 ^ v ( Pb(Zr,Ti)0 3 (PZT)^-, SrBi 2 Ta 2 0 9 (SBT)^-, (Pb.LaXZr ,Ti )0 3 ^- ^ BaTi0 3 (BT0) 
°1^<>1^1 5"<HH ^1^5]^ *>M-^ H~ oil- nvcq £&^o. S o]=<>| 

*Rr «>£X1 ^7f^ ^iflAlE^. 



33-22 



1020020087241 ^^ <£t.}: 2003/4/8 

13 T 1 * 4] 

5] 

*U*<H] &<H>H, ^"71 *Hi -B-^i^- S^b #7} 43 -B-^i^ ¥^lb 30 ifl*l 300A 
s-^^-S. 4i7>^| ^aflAlE^. 

6] 

*f|i1Ml ^7i ^]2 -fi-^^ ioo ifl*l ioooa 4tJ 3* ^-^s 

7] 

^ll*oHl 5&°H, #7] 7i3flAlEi ^7) T^A"^ #JjL 

^(TiN), ^^%#(TaN), U^Cf), ^s^i^KWN) , ^^(Al), ^(Cu), *r 
Efl-e-(Ru), ^(Pt), °lE]#(Ir) ^ ^(poly-Si) AS ^£ 51^1 ^€ <H 

l^T 1 * 8] 

^7} TH^^Ei ^ ^ -a-ofl ^ni^-(Ai 2 o 3 )As. m -b-^i^ <g 

^*Hr #31; 
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#7l m -R-^ #ofl tf 7 ] *Ys\. <£^v)^^ ^ *§^€ *fl2 

#71 *fl2 ^Vofl A>^. 0 E Va D ,u £i ^3 o^nj-o. ^ ^ ; ^ 

#7l *fl3 -B-^ #*fl Aj-Jf ^^-o. tg^- if-^ ^-i- 

9] 

^18* 0 H1 #7) ^,12 -B-^°v^ o.^ ^7}. 20°l#<y *S>S*Hr 3* 

10] 

^118%H1 $1<H>H, #71 XI 2 -B-^i^ Ta 2 0 5 ^, Bl-olEBr(Ti)°l T a 2 0 5 ^, 
TaO x Ny^l" , Hf0 2 ^-, ZrO^, Pr 2 0 3 ^ ( La 2 0 3 ^, SrTi0 3 (ST0)el-, (Ba,Sr)Ti0 3 (BST)si- ) 
PbTiO^, Pb(Zr,Ti)0 3 (PZT)^-, SrBi 2 Ta 2 0 9 (SBm\ (Pb,La)(Zr ,Ti )0 3 ^ v ^ BaTi0 3 (BT0) 

^ O.^ ol^O]^l ^d\)A-] ^EM^i- ^j-ufo) ^-^nV iE^ nVo} £ |0 S ^ ^ ^ 

ti}5L^l 4l7>^ ^2flAlEi ^12:^. 

11] 

A *§^*Hr f^OS *Kr ti>£Xl i7>^ TlnflAjEi ^fl^«J-^ . 

[3^* 12] 

X18%H1 Si^i, #71 *fl2 -fi-^l^ 100 ^fl*l 1000A ^*Rr 3* 

^ al£^l ^7>S} TisiflAlEl Xl^« 0 >^. 
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[^t 1 * 13] 

14] 

^113%H1 , ^7] #±7} ^-i^HH ^^Hr ^ S- 

15] 

^114%H1 9X^^\, ^7] 1*13 0 3 7}+, 0 2 #e^> 7>>i Si^r N 2 0 

[^T 1 * 16] 

^]14^1 5fl°H, ^7] <g^E| ^71}^ 300 vfl^l 500 °C £r51°lH ^l*Hr 

[3^*8" 17] 

Sa°H, ^7} ^]l -fj-*}*]- * Aj- 7l ^ 3 -fi-^JnKg. 30 ^ 300A A |.o]oj 

18] 

*fl8%Hl SZ^I , ^7] *lll -fr^ev gj/xfe ^"71 ^3 -B-^^ ^(0)^ S^-Ji 
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i^^ty 19] 

20] 

^18%H1 #7} ^2flA}Ei ^ ^ 3L±r ^7) ^ ^S)-^ 

El-H-CTiN), ^^^(TaN), ^3!(W), ^s^i^CWN) , ^^l^CAl), ^(Cu), ^f- 
^l^-(Ru), w -^(Pt), °]el#(Ir) ^ #s1 ^ si ^(poly-Si )<L3. ^-<HH *JSj£ 

21] 

^120%H1 ^7) 7\^)B\ <5>^- JEfe #7] 9]^X\B\ ^V«. 2 5 tfl 

*1 250 °C A>o]^ -g^^H i§^<5Kr ^ -^K 1 7]^X\^ 
^. 

[$^* 22] 

71 ^ ^^ V (PVD)^ , ^(ALD)^ 2^ -8-71 s}-^ 7]^- ^(M0CVD)^# a> 



33-26 



1020020087241 



#^ 2003/4/8 



IS.?*} 



[5- 11 

^^^^^^ 



^^^^^ 




[5- 2] 

60 



50 

!E 40 
Si 

a- ^0 

So 

§ 20 
10 
0 



— 1_ 


i / 
\J 
r 

' / 

tjX"/ 






95 \ \ 




r 




i m 


y< 1 






* " ^ 

i 
• 

i 

i i 










r t r 

i i 
I I 
i I 
I i 

! : 
i i 

1 \ 


















i i 
i i 
i i 
i i 

i i 



■ ONO ©SIS 

a SiO @SIS 

T AlO/ToO @MIM 

® ATA @MIM 

□ TaO @MIM 

® AIO @MIM 

A AlO/HfO @MIM 

o HfO @MIM 



0 50 100 150 200 250 300 350 400 450 500 



'oxeq 



[A] 



[51 3] 

10° 



10 



10 



-1 



-2 



~E 10" 3 



TaO 600A/AI0 150A 



'oxeq 



AIO 50A/TaO 600A/AIO 100A T 0X eq 
AIO 1 0OA/TaO 600A/AIO 50A T oxeq 



AIO 1 50A/ TaO 600A 



137A 
144A 
144A 
145A 




-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 
£W fitf [V] 



33-27 



1020020087241 



2003/4/8 



[5L 4] 



10 I — ' — 1 — ' — 1 — ■ — 1 — 1 — 1 — 1 — 1 — ■ — 1 — ' — 1 — 1 — 1 — ' — 1 — ■ — 1 — ' — 1 — ■ — 1 — 1 — r 




?J7f ci^ [V] 

[£ 5] 

AIO 1 50A/TaO 600A/PVD-TiN 

AIO 150A/TaO 600A/PVD-TiN/450-N2 

AIO 50A/TaO 600A/AIO 100A/PVD-TiN 

AIO 50A/TaO 600A/AIO 100A/PVD-TiN/450-N2 




10 10 l 1 ■ 1 ' ' ■ 1 ■ 1 ' 1 1 1— 

30 -20 -10 0 10 20 30 

217\ figf [V] 



33-28 



1020020087241 



%% 2003/4/8 



[5. 6] 




214 



33-29 



1020020087241 



^ 2003/4/8 



IS. 7b] 



218a- 



2 1 6a — : 
212- 



219 




214 



IS 7c] 



214 



[S. 7d] 



•218a 

•216a 
212 

■210 





214 



33-30 



1020020087241 



2003/4/8 



[5L 7e] 



I I I I I I I 



21 6a — ^ssssssssv 
212- 




214 



iSL 7f] 




21 6a — fww.ssss-f 
212- 



236^ 
234 V 230 
232 J 
216a 
212 

210 



214 



33-31 



1020020087241 
[5L 8] 



°^}- 2003/4/8 



AI0(TMA+03) 200A 


-■— AIO(TMA+H20) 200A 


AIO(TMA+03) 275A 


AIO(TMA+H20) 275A 


AI0(TMA+03) 350A 


-+r- AIO(TMA+H20) 350A 


'1 I ■ 1 II 5 I 1 I ■ l ' l • l ' l ' l • l ' I r - g ■< — tt 1 — 



91 





35 




30 


E 


25 








20 


u-l 




en 


15 












10 


Jh 






5 




0 




-10 0 10 
21?\ [V] 



I 1 1 

, 1 1 . 

-»- TMA+03(POSITIVE) 
"" -•- TMA+03(NEGATIVE) 

-a- TMA+H20(POSITIVE) 
"" -e- TMA+H20(NEGATIVE) 


1 


JB 








S s * 






S S 1 
S / I 






1 




_ 


i 

• 

U - - - -J. 






1 

1 
1 



50 



100 
Toxeq 



150 



200 



[A] 



33-32 



1020020087241 



#^ «J*>: 2003/4/8 



15L 10] 



£ 



UH 
5IU 

I* 
3D 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10' 



SI 

t 



-6 



•10 



AIO 100A/Ta0 600A+450 03-30M/ 

AIO 100A Wg :172A 
AIO 100A/TaO 600A+N0 TREATMENT/ 

AIO 100A Toxeg :173A 
AIO 100A/TaO 600A+450 03-5M/ 

AIO 100A Wg :170A 



/ 




-30 -20 -10 0 

217\ Cjgf [V] 



10 



20 



30 



33-33 



